IN THE CLAIMS 



It is noted that the informalities identified by the Examiner are 
in part due to a printer malfunction. For instance, the problem 
in Claim 1 was the result of the printer, for some unknown 
reason, printing dashed underlines. I have simply deleted the 
problem language and added equivalent description. It is also 
noted that Claims 6, 7, 8, 9, 18, 19, 20 29, 30, 31, 35, 36, 37, 
40 and 41 were mislabled as M original tt in the last Response and 
should have been labeled (presently amended) when parentheses 
were removed. Therefore said Claims are labeled (previously 
amended ) . 

Please make the indicated Amendments and Allow the resulting 
Claims: 

1. (presently amended): A method of segmentally modeling real 
and imaginary parts of dielectric functions with Kramers-Kronig 
(K-K) consistency, comprising the steps of: 

a) providing an imaginary part of a dielectric function over 
spectroscopic range, and dividing said spectroscopic range into a 
plurality of equal length segments; 

b) fitting each and every said segment in said spectroscopic 
range with an approximating K-K consistent oscillator structure, 
said approximating oscillator structure in each said segment 
beginning and ending at the start and end of said segment to 
which it is fit, such that a summation of contributions from said 
oscillator structures present at each point within said 
spectroscopic range approximates said imaginary part of said 
dielectric function7-and-via-Kramess-Krenig-fK-K*-eensisfceney 7 
alse-the-real-paet-e€-said-dieleefer4e-funetien^ and the real 
part thereof as well bec ause of K-K consistency. 

2. (previously amended): A method as in Claim 1, in which the 



segemenfes segments are of equal spectroscopic range lengths and 
at least one of said K-K consistent oscillator structures is 
tr iangular shaped?-fehe-sfeart-and-end-ef -ali-eseiilater 
st C Hetu«es 7 -exeept-the-sfeart-of-%he-€irst-and-e«d-of-the-last7 
being-pesitiened-at-the-same-speefereseep-ie-peint-as-are-peaks-ef 

immediately-ad^aeent-eseiliater-steuetures. 

3. (previously amended): A method as in Claim 1, in which at 
leasfe-ene-segement-±n-3aid-speefereseep*e-range--is-ef-a-different 

iengfeh-fehan-ether-segements-in-said-speetreseepie-raftge-and-at 
least-ene-ef-said-K-K-eensisfeenfe-esetliater-sferuefeures-is 
triangular-shaped? the segments are overlapping in that the start 
and end of all oscillator structures, except the start of the 
first and end of the last, being are positioned at the same 
spectroscopic points as are peaks of immediately adjacent 
oscillator structures. 

4. (presently amended): A method of segmentally modeling real 
and imaginary parts of dielectric functions with Kramers-Kronig 
(K-K) consistent oscillators, comprising the steps of: 

practicing steps a and b: 

a) providing experimentally obtained data for real and 
imaginary parts of a dielectric function vs. wavelength, which 
characterize a sample comprising a transparent thin film on a 
substrate, over a determined range of wavelengths; 

b) providing a mathematical model of said sample which 
comprises a parameter coresponding to the thickness of the 
transparent thin film and comprises parameters corresponding to a 
pole amplitude and location at a wavelength beyond the lower 
wavelength, high energy, extent of said determined range of 
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wavelengths, then by a global fitting procedure evaluating 
parameters, including the thickness of the transparent thin film 
and the location and amplitude of the pole in said mathematical 
model, utilizing the data corresponding to the real part of the 
dielectric function; 

with transparent thin film thickness evaluated in step b, 
proceeding to practice steps c, d and e sequentially: 

c) defining a wavelength range segment length and selecting an 
integer n such that the sum of n + 0.5 wavelength range segments 
exactly span the determined wavelength range, and beginning at 
one end of said determined wavelength range placing a K-K 
consistent oscillator which comprises an amplitude parameter and 
begins and ends at the extents of the first segment with its peak 
midway therebetween, then performing a point by point fit to the 
imaginary part of the dielectric function data over wavelengths 
in said first wavelength range segment such that K-K consistent 
oscillator defining parameters are evaluated; 

d) placing a second K-K consistent oscillator which begins at a 
wavelength at which the first K-K consistent oscillator peaks and 
ends one wavelength range segment length therefrom and has a peak 
midway therebetween, then performing a point by point fit to the 
imaginary part of the dielectric function data over said first 
and second wavelength range segments such that K-K consistent 
oscillator defining parameters in said first K-K consistent 
oscillator are re-evaluated and oscillator defining parameters in 
said second K-K consistent oscillator are evaluated; 

for each of the remaining n - 2 wavelength range segments, 
sequentially practicing step e ; 

e) placing a K-K consistent oscillator which begins at a 
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wavelength at which the just prior K-K consistent oscillator 
peaks and ends one wavelength range segment length therefrom and 
having a peak midway therebetween, then performing a point by 
point fit to the imaginary part of the dielectric function data 
over said wavelength range segments which are fitted with K-K 
consistent oscillators, such that oscillator defining parameters 
in previously evaluated K-K consistent oscillators are 
re-evaluated and oscillator defining parameters in the added 
oscillator are evaluated, 

with the result being that at each wavelength over the determined 
range of wavelengths the sum of the contributions of each 
evaluated K-K consistent oscillator approximates the magnitude of 
the imaginary part of the dielectric function. 

5. (original): A method as in Claim 4, in which the pole 
location and its amplitude at a wavelength beyond the lower 
wavelength, high energy, extent of said determined range of 
wavelengths, are fixed during steps c, d and e. 

6. (previously amended): A method as in Claim 4, in which both 
the data real and imaginary parts the dielectric function data 
are fitted, and the pole location and/or its amplitude are 
re-evaluated along with previously evaluated oscillator defining 
parameters in previously evaluated [ I ( 1 IK-Kl ( ) 1 1 consistent 
oscillators during steps c, d and e, but wherein said pole 
location is required to remain located at a wavelength beyond the 
lower wavelength, high energy, extent of said determined range of 
wavelengths . 

7. (previously amended): A method as in Claim 4, in which at 
least one 11(1 IK-Kl 1)11 consistent oscillator is of tiangular 
shape . 
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8. (previously ameneded): A method as in Claim 4, in which at 
least one t [(}]K-Klt)H consistent oscillator is constructed from 
at least one polynomial on at least one side of the peak value 
thereof . 

9. (previously amended): A method as in Claim 4, in which at 
least one 11(1 ]K-K( [ ) ] ] consistent oscillator is of a shape 
selected from the group consisting of: 

Gaussian; 

Lorentzian; 

Harmonic; 

Ionicl; 

Ionic2; and 

TOLO. 

10. (previously amended): A method as in Claim 4, which further 
comprises step f: 

f) using starting values of parameters previously evaluated 
performing a global fitting procedure onto both real and 
imaginary parts of the dielectric function to re-evaluate 
parameters, including the thickness of the transparent thin film, 
the location and amplitude of the pole in said mathematical 
model, and the-^N^-fK-Ki consistent oscillator defining 
parameters utilizing the data corresponding to the real and 
imaginary parts of the dielectric function, with a constraining 
limitation that said pole location is required to remain located 
at a wavelength beyond the lower wavelength, high energy, extent 
of said determined range of wavelengths. 

11. (previously amended): A method as in Claim 10 in which, for 
each of the [ ( 11 1 ln[ [ " 11 the wavelength range segemenfes segments , 
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the segemenfe segment length thereof is allowed to float and be 
fit along -w tth -other - tK-K* -eons fcsfeenfe -osetllator -par-amefeer-s , with 
required constraints being: 

that the sum of all the resulting t I ( ] In + l/2(n+l) [ [ ) 1 1 
segement segment lengths remains equal to the length of the 
determined wavelength range, and 

that for the [[(l)2nd - nth[t)ll 1 1 ( 1 1K-K [ [ ) 1 1 consistent 
oscillator each successive [ t ( 1 1K-KC [ ) 1 1 consistent 
oscillator begins at a wavelength at which the j-ust-prtor 
immediately preceding ttdln - l[t)ll ttdlK-KCDll 
consistent oscillator peaks. 

12. (original): A method as in Claim 4, in which the global and 
point by point fits are based on a square error minimization 
criteria . 

13. (original): A method as in Claim 9, in which the global and 
point by point fits are based on a square error minimization 
criteria . 

14. (original): A method as in Claim 12, in which the global and 
point by point fits are based on a square error minimization 
criteria . 

15. (presently amended): A method of segmentally modeling real 
and imaginary parts of dielectric functions with Kramers-Kronig 
(K-K) consistent oscillators, comprising the steps of: 

practicing steps a and b: 

a) providing experimentally obtained data for real and 
imaginary parts of a dielectric function vs. wavelength, which 
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characterize a sample comprising a transparent thin film on a 
substrate, over a determined range of wavelengths; 

b) providing a mathematical model of said sample which 
comprises a parameter coresponding to the thickness of the 
transparent thin film and comprises parameters corresponding to a 
pole amplitude and location at a wavelength beyond the lower 
wavelength, high energy, extent of said determined range of 
wavelengths, then by a global fitting procedure evaluating 
parameters, including the thickness of the transparent thin film 
and the location and amplitude of the pole in said mathematical 
model, utilizing the data corresponding to the real part of the 
dielectric function; 

with transparent thin film thickness evaluated in step b, 
proceeding to practice steps c, d and e sequentially: 

c) defining n wavelength range segment lengths such that the 
sum of said n wavelength range segment lengths plus half the 
length of the last wavelength range segment at one end of said 
wavelength range exactly spans the determined wavelength range, 
and beginning at the opposite end of said determined wavelength 
range placing a K-K consistent oscillator which comprises an 
amplitude parameter and begins and ends at the extents of the 
first segment with its peak midway therebetween, then performing 
a point by point fit to the imaginary part of the dielectric 
function data over wavelengths in said first wavelength range 
segment such that K-K consistent oscillator defining parameters 
are evaluated; 

d) placing a second K-K consistent oscillator which begins at a 
wavelength at which the first K-K consistent oscillator peaks and 
ends at the second wavelength range segment length therefrom and 



8 



has a peak midway therebetween, then performing a point by point 
fit to the imaginary part of the dielectric function data over 
said first and second wavelength range segments such that K-K 
consistent oscillator defining parameters in said first K-K 
consistent oscillator are re-evaluated and oscillator defining 
parameters in said second K-K consistent oscillator are 
evaluated; 

for each of the remaining n - 2 wavelength range segments, 
sequentially performi ng step e; 

e) placing a K-K consistent oscillator which begins at a 
wavelength at which the immediately preceeding K-K consistent 
oscillator peaks and ends at the nth wavelength range segment 
length therefrom and having a peak midway therebetween, then 
performing a point by point fit to the imaginary part of the 
dielectric function data over said wavelength range segments 
which are fitted with K-K consistent oscillators, such that 
oscillator defining parameters in previously evaluated K-K 
consistent oscillators are re-evaluated and oscillator defining 
parameters in the added oscillator are evaluated, 

with the result being that at each wavelength over the determined 
range of wavelengths the sum of the contributions of each 
evaluated K-K consistent oscillator approximates the magnitude of 
the imaginary part of the dielectric function. 

16. (previously amended): A method as in Claim 15 in which the 
pole location and its amplitude at a wavelength beyond the lower— 
waveiengfeh 7 high energy! [,]] extent of said determined range of 
wavelengths, are fixed during steps c, d and e. 

17. (previously amended): A method as in Claim 15, in which both 
the data real and imaginary parts the dielectric function data 
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are fitted, and the pole location and/or its amplitude are 
re-evaluated along with previously evaluated oscillator defining 
parameters in previously evaluated [ [ ( ] 1K-K 1 1 ) ] ] consistent 
oscillators during steps c, d and e, but wherein said pole 
location is required to remain located at a wavelength beyond 
the-tewer-wavelength;- high energy^ extent of said determined 
range of wavelengths. 

18. (previously amended): A method as in Claim 15, in which at 
least one [ t ( ] ]K-K[ [ ) ] ] consistent oscillator is of tiangular 
shape . 

19. (previously amended): A method as in Claim 15, in which at 
least one 1 1 ( ] ]K-K[ I ) ] ] consistent oscillator is constructed from 
at least one polynomial on at least one side of the peak value 
thereof. 

20. (previously amended): A method as in Claim 15, in which at 
least one [ [ ( ] ]K-K[ [ ) 1 ] consistent oscillator is of a shape 
selected from the group consisting of: 

Gaussian; 

Lorentzian; 

Harmonic; 

Ionicl; 

Ionic2; and 

TOLO. 

21. (previously amended): A method as in Claim 15 which further 
comprises step f: 

f) using starting values of parameters previously evaluated 
performing a global fitting procedure onto both real and 
imaginary parts of the dielectric function to re-evaluate 
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parameters, including the thickness of the transparent thin film, 
the location and amplitude of the pole in said mathematical 
model, and the-****-* K-K* consistent oscillator defining 
parameters utilizing the data corresponding to the real and 
imaginary parts of the dielectric function, with a constraining 
limitation that said pole location is required to remain located 
at a wavelength beyond the lower wavelength, high energy, extent 
of said determined range of wavelengths. 

22. (presently amended): A method as in Claim 19 in which, for 
each of the n the wavelength range segments, the segment length 
thereof is allowed to float and be fit aieng-w-tth-efeher-K-K 
eens4stent-esei41ate*-pa*amefeei?S7 with required constraints 
being: 

that the sum of all the resulting n + 1/2 (n+1) segment 
lengths remains equal to the length of the determined 
wavelength range, and 

that for the 2nd - nth K-K consistent oscillator each 
successive K-K consistent oscillator begins at a wavelength 
at which the immediately preceeding n - 1 K-K consistent 
oscillator peaks. 

23. (original): A method as in Claim 15, in which the global and 
point by point fits are based on a square error minimization 
criteria. 

24. (original): A method as in Claim 21, in which the global and 
point by point fits are based on a square error minimization 
criteria. 

25. (original): A method as in Claim 22 in which the global and 
point by point fits are based on a square error minimization 
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criteria. 



[[*] ] [[*]][ [*]][[*] It mill*] H [*]][[*] 111*]] 1 1*1 in*l ][[*]][[*!] 

[[*]j[t*uit*n[[*]][[*ni[*]] 

26. (presently amended): A method of segmentally modeling real 
and imaginary parts of dielectric functions with Kramers-Kronig 
(K-K) consistent oscillators, comprising the steps of: 

practicing steps a and b: 

a) providing experimentally obtained data for real and 
imaginary parts of a dielectric function vs. wavelength, which 
characterize a sample comprising a transparent thin film on a 
substrate, over a determined range of wavelengths; 

b) providing a mathematical model of said sample which 
comprises a parameter coresponding to the thickness of the 
transparent thin film and comprises parameters corresponding to a 
pole amplitude and location at a wavelength beyond the lower 
wavelength, high energy, extent of said determined range of 
wavelengths, then by a fitting procedure evaluating parameters, 
including the transparent thin film thickness and the location 
and amplitude of the pole in said mathematical model, utilizing 
the data corresponding to the real part of the dielectric 
function; 

with transparent thin film thickness evaluated in step b, 
proceeding to practice steps c, d and e sequentially: 

c) defining a wavelength range segment length and selecting an 
integer n such that the sum of n wavelength range segments 
exactly span the determined wavelength range, and beginning 
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centrally In said determined wavelength range placing a first K-K 
consistent oscillator which comprises an amplitude parameter and 
begins and ends at the extents of the first segment with its peak 
midway therebetween; 

for each of the remaining n - 1 wavelength range segments, on 
either both sides of the central peak of the first K-K consistent 
oscillator practicing steps d and e ; 

d) placing a K-K consistent oscillator which begins at a 
wavelength at which the just centrally prior K-K consistent 
oscillator peaks and ends one wavelength range segment length 
therefrom and having a peak midway therebetween; 

e) performing a fit to the imaginary part of the dielectric 
function data over said wavelength range segments which are 
fitted with K-K consistent oscillators, such that 
oscillator defining parameters in the K-K consistent oscillators 
are evaluated; 

such that at each wavelength over the determined range of 
wavelengths the sum of the contributions of each evaluated K-K 
consistent oscillator approximates the magnitude of the imaginary 
part of the dielectric function. 

27. (previously amended): A method as in Claim 26 in which the 
pole location and its amplitude at a wavelength beyond the lewer- 
waveiength 7 -high energy 7 extent of said determined range of 
wavelengths, are fixed during step e. 

28. (previously amended): A method as in Claim 26, in which both 
the real and imaginary parts the dielectric function data are 
fitted, and the pole location and/or its amplitude are 
re-evaluated along with previously evaluated oscillator defining 
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parameters in the [ I ( ] ]K-K[ [ ) ] ] consistent oscillators during 
step e, but wherein said pole location is required to remain 
located at a wavelength beyond the tower -wave length T high energyjr 
extent of said determined range of wavelengths. 

29. (previously amended): A method as in Claim 26, in which at 
least one [ [ ( ] JK-Kt [ ) ] ] consistent oscillators is of tiangular 
shape . 

30. (previously amended): A method as in Claim 26, in which at 
least one [ t ( ] ]K-K [ t ) ] ] consistent oscillator is constructed from 
at least one polynomial on at least one side of the peak value 
thereof . 

31. (previously amended): A method as in Claim 26, in which at 
least one [ [ ( ] 1K-KI [ ) J ] consistent oscillator is of a shape 
selected from the group consisting of: 

Gaussian; 
Lorentzian; 
Harmonic; 
Ionicl; 
Ionic2; and 
TOLO . 

32. (presently amended): A method of segmentally modeling real 
and imaginary parts of dielectric functions with Kramers-Kronig 
(K-K) consistent oscillators, comprising the steps of: 

practicing steps a and b: 

a) providing experimentally obtained data for real and 
imaginary parts of a dielectric function vs. wavelength, which 
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characterize a sample comprising a transparent thin film on a 
substrate, over a determined range of wavelengths; 

b) providing a mathematical model of said sample which 
comprises a parameter coresponding to the thickness of the 
transparent thin film and comprises parameters corresponding to a 
pole amplitude and location at a wavelength beyond the lower 
wavelength, high energy, extent of said determined range of 
wavelengths, then by a fitting procedure evaluating parameters, 
including the thickness of the transparent thin film and the 
location and amplitude of the pole in said mathematical model, 
utilizing the data corresponding to the real part of the 
dielectric function; 

with transparent thin film thickness evaluated in step b, 
proceeding to practice steps c, d and e sequentially: 

c) defining n wavelength range segment lengths such that the 
sum of said n wavelength range segments exactly span the 
determined wavelength range, and beginning centrally in said 
determined wavelength range placing a first K-K consistent 
oscillator which comprises an amplitude parameter and begins and 
ends at the extents of the first segment with its peak midway 
therebetween; 

for each of the remaining n - 1 wavelength range segments, 
disfeributed-abaut on both sides of the central peak of the first 
K-K consistent oscillator practicing steps d and e ; 

d) placing a K-K consistent oscillator which begins at a 
wavelength at which the just centrally prior K-K consistent 
oscillator peaks and ends one wavelength range segment length 
therefrom and having a peak midway therebetween; 
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e) performing a fit to the imaginary part of the dielectric 
function data over said wavelength range segments which are 
fitted with K-K consistent oscillators, such that oscillator 
defining parameters in the K-K consistent oscillators are 
evaluated, 

with the result being that at each wavelength over the determined 
range of wavelengths the sum of the contributions of each 
evaluated K-K consistent oscillator approximates the magnitude of 
the imaginary part of the dielectric function. 

33. (previously amended): A method as in Claim 32 in which the 
pole location and its amplitude at a wavelength beyond the lower- 
wavelength 7 high energy 7 extent of said determined range of 
wavelengths, are fixed during step e. 

34. (previously amended): A method as in Claim 32, in which both 
the real and imaginary parts the dielectric function data are 
fitted, and the pole location and/or its amplitude are 
re-evaluated along with previously evaluated oscillator defining 
parameters in the 1 1 ( 1 JK-K [ t ) ) 1 consistent oscillators during 
step e, but wherein said pole location is required to remain 
located at a wavelength beyond the lower -wavelength;- high energy r 
extent of said determined range of wavelengths. 

35. (previously amended): A method as in Claim 32, in which at 
least one [ [ ( ] ]K-Kt I ) ] ] consistent oscillators is of tiangular 
shape . 

36. (previously amended): A method as in Claim 32, in which at 
least one [ I ( J 1K-KI 1)1] consistent oscillator is constructed from 
at least one polynomial on at least one side of the peak value 
thereof . 
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37. (previously amended): A method as in Claim 32, in which at 
least one [ [ ( 1 1K-K[ [ ) ] J consistent oscillator is of a shape 
selected from the group consisting of: 

Gaussian; 

Lorentzian; 

Harmonic; 

Ionicl; 

Ionic2; and 

TOLO. 

38. (original): A method as in Claim 26, in which the fits are 
based on a square error minimization criteria. 

39. (original): A method as in Claim 32, in which the fits are 
based on a square error minimization criteria. 

40. (previously amended): A method as in Claim 26, in which 
IE(]]n = 1[[)]] and the enabling criteria for practicing step d 
is not met. 

41. (previously amended): A method as in Claim 32, in which 
f[(]]n = 1[[)]] and the enabling criteria for practicing step d 
is not met. 
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It is now believed that the Pending Claims 1-41 are in 
order for Allowance, and the Examiner is respectfully requested 
to provide the Notice of Allowance and Issue Fee Due. Should 
problems remain, Applicant and Attorney Welch are receptive to 
Examiner suggestion and/or Amendment. 
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